OBJECTIVE: To evaluate whether individuals who lost weight on their own (n 447), through organized programs (n 313) or with liquid formula (n 133) would differ in the strategies they used to maintain their weight losses. DESIGN: All subjects were members of the National Weight Control Registry, had lost ! 13.6 kg (30 pounds), and kept it off at least one year (mean weight loss 30.1 AE 14.9 kg and mean duration of maintenance 5.7 AE 6.9 y). RESULTS: Liquid Formula users differed from the other two groups on many characteristics; they were more likely to be women, older, heavier, and to have had a medical disorder prior to weight loss. To maintain their weight loss, the Liquid Formula group reported greater use of dietary strategies (for example, counting calories, limiting the amount of calories from fat) and higher dietary restraint. Liquid Formula users reported that weight maintenance was more dif®cult than losing weight, whereas individuals who lost weight on their own reported the reverse. The On Own group reported expending a higher percentage of calories through strenuous activities such as running and weight lifting, and reported weighing themselves more frequently to maintain weight loss. Despite these behavioral differences, all three groups are maintaining their weight losses similarly by eating a low calorie diet (5792.3 kJad and 25% of daily calories from fat) and engaging in high levels of physical activity (11847.3 kJaweek). CONCLUSIONS: Despite using different methods to lose weight, individuals who lost weight on their own, through an organized program, or with a liquid formula, use similar behavioral strategies to maintain their weight loss.
Introduction
At any one point in time, a large proportion of the American public reports that they are trying to lose weight. 1 ± 4 A variety of approaches to weight loss are available, including organized programs, liquid formula diets, pharmacologic agents, or surgical procedures. 2 With the exception of more extreme approaches such as surgery, the long-term maintenance of weight loss with these approaches has been disappointing. 5 ± 7 Using data collected from a survey of Consumer Reports readers, Brownell 8 noted that 72% of successful weight losers had lost weight on their own, 20% had used a commercial weight loss program, and 5% had used a university-based program. Whether these individuals who approached weight loss in different ways also use different approaches to maintain their weight loss remains unknown.
The goal of the present report was to compare the maintenance strategies of individuals who either successfully lost weight on their own, used organized programs for weight loss or used formal programs with liquid formula diets. All participants in this study were members of the National Weight Control Registry, a registry of subjects who have lost at least 13.6 kg (mean 30.1 kg) and maintained this weight loss for at least one year (mean 6.9 y). Prior studies have shown that organized programs are more likely to be used by women, 9 those who are heavier, those with a more chronic history of dieting, and those with more health related problems. 10 Given this and the fact that such formal programs emphasize dietary strategies for weight loss, we expected that individuals who had lost weight through organized programs, especially programs with liquid formula diets, would focus more on dietary restriction strategies and less on exercise for weight maintenance. In contrast, we hypothesized that those who lost weight on their own would maintain their weight through higher exercise levels.
Method

Subjects
All subjects in the study were members of the National Weight Control Registry (NWCR), an ongoing study of individuals who have been successful at long-term maintenance of weight loss.
11 Subjects were considered eligible if they were age ! 18 y, had lost ! 13.6 kg (30 pounds), and had maintained this weight loss for at least one year. Of the 1047 participants in the NWCR, we focused on 893 who reported losing weight either on their own (n 447); through an organized program (for example, Weight Watchers, Jenny Craig, TOPS, Overeaters Anonymous) (n 313); or through a formal program that utilized a liquid formula diet (for example, Optifast, HMR or New Directions) (n 133). Individuals who lost weight through the following methods were excluded from the analyses because of small sample sizes: 20 subjects who had gastric surgery, 55 who reported using unspeci®ed medications, 66 who used methods for weight loss not considered in the present analyses (for example, physician, dietician), and 13 who failed to report the method used for weight loss. Of the 893 individuals in the present analysis, 81% were female and 19% were male; the mean age of the subjects was 44.6 AE 11.7 y.
Procedures
Subjects were recruited to the NWCR through public service announcements and coverage of the registry by local and national newspapers, magazines and radio and television stations. Potential subjects were asked to provide informed consent, and were then sent a packet of questionnaires designed to evaluate demographic, weight, and behavioral characteristics. A postage-paid envelope was provided for the return of the questionnaires. If the questionnaires were not returned within a month of initial mailing, a reminder letter was sent, followed by a second packet of questionnaires.
Measures
Demographic and weight history. Participants were asked to provide basic demographic information, and to indicate their lifetime maximum adult weight, current weight, and current height. This information was used to calculate maximum and current body mass index (BMI) (kgam 2 ), and the percent of weight loss ((lifetime maximum weight±current weight)a maximum weight). Participants also reported the approximate dates they were at each weight so the duration of the required 13.6 kg weight loss could be calculated. Although self-reports of height and weight have been shown to be valid measures of actual weight, 12 a bogus pipeline technique 13 was used to try to increase the validity of these reports; subjects were asked to provide the name of a physician or a weight loss counselor who could document the weight loss andaor provide before and after photos documenting their weight change. To measure weight cycling, participants were asked to indicate the number of times they had intentionally lost 4.5±8. 6 14 Participants were asked if they had ever been diagnosed by a physician with a medical disorder such as heart disease, hypertension or diabetes. Questions were also asked to assess whether certain events triggered' the participants' weight loss. Events were coded as either medical (for example, doctor told me to lose weight), emotional (for example, someone made a derogatory comment about my weight) or life events (for example, began a new job).
Dif®culty of losing and maintaining weight. Subjects were asked to self-report their perceived dif®culty of losing weight on a seven-point Likert-type scale (1 easy, 7 dif®cult). They used a smilar scale to rate the dif®culty of maintaining their weight loss.
Method of weight maintenance. Since all participants had maintained their weight loss for at least one year, they were asked about dietary strategies they currently used for weight maintenance. Subjects could check as many of the following as applied: count calories, count fat grams, limit the percent of calories from fat, limit quantities of foods consumed, limit certain foods, or speci®c classes of foods from their diet (for example, sugars, fats, or desserts), use a liquid formula, use an exchange diet or use a structured program for weight maintenance. Subjects were also asked to indicate the current frequency of selfweighing (several times per day, once per day, once per week, less than once per week, or less than once per month).
Self-reported current dietary energy intake was assessed using the Block Food Frequency Questionnaire (BFFQ). 15 Total daily intake and percent of daily energy from fat, carbohydrate, and protein were used for analyses.
The Restraint subscale of the Eating Inventory 16 was used as a measure of dieting behavior. This scale re¯ects the use of behavioral strategies to control dietary intake (for example, I count calories as a conscious means of controlling my weight, I do not eat some foods because they make me fat). The Paffenbarger Activity Questionnaire (PAQ) 17 was used to determine caloric expenditure for the past week. Activities were grouped into categories of 
Statistics
All analyses were completed using SPSS for Windows version 6.0.1. (Chicago, IL) Chi-Square and analyses of variance were used to determine whether the three groups (on own, organized program, and liquid formula diet) differed in demographic and weight characteristics, and weight loss maintenance strategies. Post-hoc tests using a Bonferroni correction for multiple comparisons were used to probe signi®cant effects. Covariates (for example, age, gender, current BMI, weight lost from maximum and duration of the 13.6 kg weight loss criteria) are speci®ed when used in analyses.
Results
Demographic and weight history characteristics Table 1 compares the characteristics of individuals who lost weight on their own, in an organized program, or with a liquid formula. As shown, 94% of those who used an Organized Program to lose weight were female, compared to 73% of the On Own group and 79% of the Liquid Formula group (P`0.001).
Those who used a Liquid Formula to lose weight were signi®cantly older than individuals in the On Own and Organized Program (P`0.001) groups. The Liquid Formula users had a greater history of weight cycling (P`0.001) and were heavier at their maximum weight than the other groups (P`0.001). The amount of weight lost was greater for Liquid Formula users (P`0.001) than in either of the other two groups, but in terms of percent of weight loss, the Liquid Formula users differed only from Organized Program users (P`0.05). At entry into the registry, the Organized Program and Liquid Formula subjects had maintained their weight losses for shorter periods of time than the On Own group (P`0.001). The Liquid Formula subjects were heavier than the On Own and Organized Program groups at entry into the registry (P`0.001).
A greater percentage of the Liquid Formula group reported having been diagnosed with a medical disorder (for example, heart disease, hypertension, or diabetes) than the other two groups (P`0.01), and more often reported a medical event as a trigger than the On Own group (P`0.02). The groups did not differ in the percent of individuals who reported an emotional event or a lifestyle event as a trigger.
Dif®culty losing and maintaining
Next, we sought to determine whether there were differences among the three groups in how dif®cult they found it was to maintain their weight loss vs lose weight. Analysis of variance, adjusting for age, gender, current BMI, weight lost from maximum and number of years weight loss was maintained, showed a signi®cant interaction (P`0.001) between method of weight loss and reported dif®culty ( Figure  1 ). Post-hoc tests revealed that the three groups reported comparable dif®culty with weight loss, but differed in their reported dif®culty with weight maintenance. The On Own group reported less dif®culty maintaining weight than the Organized Program group and the Liquid Formula users (P`0.001). Interestingly, post-hoc within group analyses showed that the On Own group reported a greater dif®culty with losing than maintaining weight (P`0.001) whereas, the Liquid Formula group reported greater dif®culty maintaining than losing weight (P`0.01).
Strategies used for weight loss maintenance
As hypothesized, the highest use of dietary strategies such as counting calories, limiting the percentage of calories from fat, and limiting the quantities of foods consumed was by Liquid Formula users ( Table 2 ). As would be expected, the Organized Program and Liquid Formula groups were more likely to continue using exchange diets and participating in a structured weight loss group (Ps`0.001), and the Liquid Formula group was more likely to continue using a liquid formula (P`0.001). Interestingly, Organized Program and Liquid Formula users weighed themselves less frequently than the On Own group (P`0.001).
The Restraint subscale of the Eating Inventory re¯ects behavioral strategies used to control dietary intake. Re¯ective of their use of dietary strategies for weight maintenance, the Liquid Formula and Organized Program groups reported higher restraint scores on the Restraint subscale than the On Own group (P`0.0001) ( Table 2 ).
All of the groups reported currently eating less than 6100 kJ a day and obtaining less than 30% of their calories from fat. The percent of calories from protein was greater in both the Organized Program and Liquid Formula groups (P`0.0001) than in the On Own group (Table 2) . These differences remained after controlling for age, gender, current BMI, weight lost from maximum, and duration of weight loss. Table 3 shows the exercise expenditure levels for the three groups. Each group reported currently expending at least 10 000 kJ per week through physical activity. Although no signi®cant differences in total energy expenditure were observed between groups, the highest exercise levels were observed in Weight maintenance strategies MT McGuire et al the On Own subjects as hypothesized. After controlling for age, gender, current BMI, weight loss, and duration of weight loss, the groups differed signi®-cantly in their reported levels of strenuous intensity activities (for example, running, step-aerobics) (P`0.03); the On Own group reported expending a greater amount of calories in strenous intensity activities than the Organized Program group. (Results were consistent when the data were log-transformed.) Fifteen percent of the On Own group reported running as part of their exercise regimen, compared to only 6% of the Organized Program and Liquid Formula groups (P`0.05). Twenty-six percent of the On Own group reported weight lifting as part of their exercise regimen, compared to 15% in the Organized Program and Liquid Formula groups (P`0.05). Similar results were found when data from only female subjects were analysed; thus these ®ndings were not due only to gender differences between the groups.
Discussion
The present study was unique in that it identi®ed a group of individuals who had successfully lost weight using a variety of different methods, and then compared their weight maintenance strategies. Of the three groups chosen for this study, the Liquid Formula group differed from the other groups on many characteristics. Liquid Formula weight losers were older, heavier, and more likely to have had a medical disorder and a medical trigger for their weight loss. They had lost more weight and maintained it for a shorter duration of time, but continued to be heavier than the other two groups. Furthermore, individuals in the Liquid Formula group reported more dif®culty maintaining their weight loss than losing weight; this dif®culty of weight maintenance appeared to be re¯ected in their greater use of dietary strategies and higher dietary restraint levels. At present, little is known about individuals who lose weight on their own. Besides being more likely to be male and having less history of weight cycling, registry participants who lost weight on their own, seem quite similar to those who lost weight through organized programs (excluding liquid diets). It is interesting to note that these individuals are more likely to weigh themselves at least once a week, suggesting that weighing may be an important part of their self-regulation of body weight. Although we had originally hypothesized that the On Own group would report expending more calories through physical activity, we did not ®nd this to be true for total caloric expenditure. We did ®nd however, that the On Own group reported expending a greater amount of calories through strenuous activities than the other groups. This ®nding, coupled with their reported infrequent use of dietary strategies (for example, counting calories, limiting percent of calories from fat), suggests that these individuals are more likely to regulate their body weight through exercise rather than dietary strategies. As other studies have suggested, engaging speci®cally in strenuous physical activity may promote a negative energy balance, 19 fat loss and aid in long-term maintenance of weight loss. 20, 21 One of the interesting differences among the three groups is in their self-reported dif®culty in losing weight vs maintaining weight. The On Own group reported greater dif®culty losing than maintaining weight, whereas the Liquid Formula group reported greater dif®culty maintaining weight than losing it. The On Own group may have experienced greater dif®culty losing weight because they were learning and experimenting on their own without instruction from a program to determine which behaviors would help them achieve their weight loss goals; during the maintenance period, these behaviors may have become routine and thus easier to maintain. The Liquid Formula group, on the other hand, may have viewed the restrictive liquid formula diet as easy. However, after stopping the liquid diet, these individuals may have had to ®rst learn how to maintain their weight while eating regular foods.
Despite these differences among the three groups, the overall conclusion from these ®ndings is that all groups maintain their weight loss by continuing to consume a low-calorie, low-fat diet and to perform high levels of physical activity. On average, individuals in each of the three groups reported consuming less than 6100 kJ per day with less than 25% of their daily calories from fat. They also reported expending an average of 10 000 kJ per week through physical activity. This similarity of behaviors, used to maintain weight in individuals who used such different approaches to lose weight, is striking.
Several limitations of this study should be recognized. First, registry members are recruited by media announcements and thus participants in the registry may not be representative of all individuals who use these methods for weight loss. Furthermore, these data 8 suggests that a greater number of successful weight loss maintainers lose weight without formal assistance than is re¯ected in our dataset. Studies are presently underway to determine the prevalance of successful weight loss maintenance in the general population, as well as the distribution of individuals who lose weight with and without assistance.
Another limitation to the data is the use of selfreport measures. Individuals who have lost weight may be sensitive to areas such as dietary intake and physical activity. Therefore, these individuals may be more likely to underestimate the amount of calories consumed and overestimate the amount of calories expended. However, there is no reason to hypothesize that one group would be more likely than other groups to under-or overestimate the amount of calories consumed or expended.
There are also several important strengths to this study. To our knowledge, this is the largest sample of successful weight loss maintainers ever studied. This large sample has allowed us to evaluate characteristics of individuals who have used diverse approaches for weight loss and maintenance, yet have been overlooked in previous research.
Although all participants in this study are currently successful at weight loss, we expect that some will experience weight regain when followed over time. Studies are planned to determine whether the method of weight loss is an independent factor in determining the future success of these participants.
